Background {#Sec1}
==========

Dysmenorrhea is a pain associated with menstruation which can be abdominal pain, backache, stomach cramp, waist pain and/or thigh pain \[[@CR1]--[@CR4]\]. It can be primary, in the absence of an identifiable organic pathology, or secondary, with demonstrable pathology \[[@CR5]--[@CR7]\]. Primary dysmenorrhea usually started at or shortly after (6 to 12 months) menarche, when ovulatory cycles are established \[[@CR7], [@CR8]\]. The pain usually starts along with menstrual bleeding and lasts from 48 to 72 h \[[@CR9]\].

Dysmenorrhea is the most commonly reported menstrual disorder \[[@CR10]\] and one of the most common gynaecologic disorders \[[@CR11], [@CR12]\]. It affects a large proportion of women of reproductive age \[[@CR10]\]. It is usually sever enough to result in a significant socioeconomic dysfunction and disability particularly in adolescents and young women. It has a major impact on women's quality of life, work productivity, and health-care utilization \[[@CR13]\]. It is the leading cause of morbidity leading to limitation of daily activities and recurrent school absenteeism among adolescents \[[@CR6], [@CR14]\]. Generally, it has a negative impact on social, academic, and sport activities of many female adolescents \[[@CR5], [@CR15]\]. Hence, failure to address dysmenorrhea causes a major social and financial burden for families, neighbors, communities and the glob at large.

Understanding the full range of dysmenorrhea among adolescent girls is a crucial point in developing appropriate management and preventive strategies. But studies on the status of dysmenorrhea and associated factors are scarce in Ethiopia. Hence, this study was aimed to determine the prevalence of dysmenorrhea and identify associated factors among secondary and preparatory school students in Debremarkos town.

Methods {#Sec2}
=======

Study design and period {#Sec3}
-----------------------

A cross sectional study was conducted from September 26 to October 17, 2016 in Debremarkos town.

Study area {#Sec4}
----------

Debremarkos town is 300Km Northwest of Addis Ababa, the capital of Ethiopia, and 265Km Southeast from Bahir Dar, the Regional capital city of Amhara national regional state. Based on the 2007 population and housing census, the total population size of the town was estimated to be 62,469 of which 47.9% were male and 52.1% were females. From this, 14,618 were women in the reproductive age group \[[@CR16]\]. Currently, there are five, four governmental and one private, secondary and preparatory schools in the town serving for a total of 7483 students of which 3564 are females.

Sampling {#Sec5}
--------

For this study, sample size was determined using single population proportion formula by taking the proportion of dysmenorrhea 72% in Dabat and Kolla diba \[[@CR17]\] at 95% confidence interval (CI) and an acceptable difference of 4%.

Considering 10% none response rate, the total sample size was 539.

There are five secondary and preparatory schools in the study area. Female students from grades 9 to 12 were included in the study. After having the list of all female students with their respective grades and sections from each school, codes were assigned for each student, and a new sampling frame was constructed. Simple random sampling technique was used. By using these numerical codes, study subjects were drown by OpenEpi, computer software.

Operational definitions {#Sec6}
-----------------------

**Dysmenorrhea**: for this study, an adolescent was considered to have dysmenorrhea if she had one or more of abdominal pain, groin/pelvic pain, back pain or thigh pain before and/or during her menstrual periods for the last one year.

**Physical activity:** the habits of physical activity was measured by the participants' self-report of not at all, irregularly or regularly.

**Daily allowance:** participants' daily allowance was considered adequate or inadequate depending on their subjective report.

**Non-academic duty:** participants who didn't involve in any duty at home or outside were classified in "not at all" group; those participating in activities like home cleaning, coffee making, bed making, washing their own clothes, were grouped in "simple category"; whereas, participants involved in activities such as daily labor, marketing activities, cooking activities, farming activities were considered as "heavy".

**Sugar intake:** Excessive if individuals took 12 or more teaspoons of table sugar daily, Moderate if 6 to 12 teaspoons; and in a restricted use if less than 6 teaspoons \[[@CR18]\].

**Menstrual characteristics:** For the purpose of this study, menstrual patterns were characterized as follows:

Long cycle: cycle repeated once every \> 35 days but \< 3 months, short (frequent) cycle: cycle repeated once every \< 21 days, short duration: duration of menses \< 3 days, long duration: duration of period \> 7 days, and Heavy cycles were considered if a lady changes 5 or more sanitary/ vulvar pads per day but scant if one or less.

Data collection {#Sec7}
---------------

Data were collected using a self-administered questionnaire designed in English and translated to Amharic and back to English for consistency. It has three parts, the first containing socio-demographic information of the study participants. The second part address the life style and behavioral issues including physical activity, sugar intake, coffee intake, tea intake as well as alcohol drinking, smoking and chat chewing habits. The final part was asking about reproductive issues and menstrual pattern.

The questionnaire was pre-tested on 27 (5% of the total sample) school girls in Finoteselam town and necessary modifications were made. A one day training on the overall steps and procedures of data collection and proper data handling was provided for the data collectors and supervisor.

The data were collected by 4 female diploma teachers and supervised by one high school teacher. Voluntary assent was obtained from each participant. The questionnaire was distributed to every participant and collected on the same day to ensure confidentiality and prevent information contamination.

Throughout the course of the data collection, regular meetings were held among the data collectors, supervisor and the principal investigator. Two more additional visits were made for participants who were not available during the first visit. The collected data were reviewed and checked for completeness before data entry and the incomplete data were discarded. Data entry template was prepared.

Data analysis {#Sec8}
-------------

Data were checked, coded and entered to Epi-data version 3.1 and exported to SPSS (Statistical Package for Social science) version 20 for analysis. Data entry was made by the principal investigator. Texts, tables and graphs were used to present the result.

Binary logistic regression model was computed to test the presence of association between dependent and independent variables. First, bivariate analysis was computed for each predictor variable. Then, all predictor variables with *P* \< 0.2 were included in the multivariable analysis. Finally, significance was considered at *p* \< 0.05 with 95% CI.

Results {#Sec9}
=======

In this survey, a total of 539 individuals were included with a response rate of 94.8%. Thirteen participants were not voluntary to participate and 15 questionnaires were found to be incomplete and excluded from the analysis.

Sociodemographic characteristics of the respondents {#Sec10}
---------------------------------------------------

The study was conducted among 443 (86.7%) urban and 68 (13.3%) rural female secondary and preparatory school students. Their age was in the range of 14 to 24 years with the mean age of 17.55 ± 1.62 years. From the total respondents, 458 (89.6%) were in the age range of 15-19 years. Five hundred four (98.6%) of the study participants were Amhara in ethnicity and 489 (95.7%) were followers of Orthodox Christianity. Only 18 (3.5%) were ever married. The mean family size in which the participants have been living was 5.24 ± 2.13 ranging from 1 to 14 (Table [1](#Tab1){ref-type="table"}).Table 1Socio demographic characteristics of secondary and preparatory female students in Debremarkos town, North West Ethiopia, 2016Variablesfrequency (*n* = 511)Percent (%)Age10-1461.215-1945889.620-24479.2ReligionOrthodox48995.7Protestant163.1Muslim61.2^a^Others71.4Mothers' educational statusCan't read and write13726.8Can read and write14027.4Primary school6412.5Secondary school7514.7College and above9518.6Participants living withWith her parents40679.5With her husband102.0Alone in a rent house8416.4With others112.2Family size≤419337.85-827954.6≥9397.6Daily allowance (*n* = 492)Adequate29560.0Inadequate19740.0Family history of dysmenorrheaYes20339.7No23746.4I don't know7113.9^a^Others = Catholic, Johba

Life style and behavioural characteristics of the respondents {#Sec11}
-------------------------------------------------------------

More than half (54.2%) of the respondents didn't involve in any physical activity. Three hundred fifty seven (70%) of the students involved in simple non-academic duties in the family. None of the respondents had smoked and used chat (Table [2](#Tab2){ref-type="table"}).Table 2Life style and behavioral characteristics of secondary and preparatory female students in Debremarkos town, North West Ethiopia, 2016VariablesFrequency (*n* = 511)Percent (%)Physical activityNot at all27754.2irregularly17534.2Regularly5911.5Non-academic duty in the familynot at all8917.4Simple35870.1Heavy6412.5Daily coffee intake in cups024848.51-419438.0≥56913.5Tea intakeYes48995.7No224.3Drinking alcoholnot at all45689.2Irregularly with occasions367.0regularly193.7Sugar intakeExcessive16933.1Moderate33064.6Minimal122.3Chronic illnessYes6212.1No44987.9Chronic or recurrent pelvic painYes173.3No49496.7

Reproductive characteristics and menstrual patterns of the participants {#Sec12}
-----------------------------------------------------------------------

The mean age at menarche was 13.16 ± 1.76 years with a range of 9-17 years. About half (49.7%) of the respondents experienced menarche in the age range of 13-14 yeas. Thirty nine (7.6%) individuals had history of sexual intercourse of which 19 (48.7%) had history of contraceptive use. Only 1 (2.6%) had pregnancy history. Three hundred eighty three (75%) of the total respondents had regular menstrual cycles, of which 360 (94.0%) had normal menstrual cycle length (21-35 days). The menstrual cycle length ranges from 14 to 40 days with the mean cycle length of 28.29 ± 2.81 days. The duration of menstrual flow was from 1 to 11 days with the mean of 4.41 ± 1.60 days. Four hundred fourteen (81%) individuals had normal duration of menstrual flow (3-6 days) (Table [3](#Tab3){ref-type="table"}).Table 3Reproductive characteristics and menstrual patterns of secondary and preparatory female students in Debremarkos town, North West Ethiopia, 2016VariablesFrequency (*n* = 511)Percent (%)Age at menarche9-1211522.513-1425449.715-1714227.8Types of contraceptive used (*n* = 20)OCPs945.0injectable630.0implants525.0Menstrual cycle patternRegular38375.0Irregular12825.0Menstrual cycle length in days (*n* = 383)\< 21164.221-3536094.0\> 3571.8Duration menstrual flow in days1-2183.53-641481.0≥77915.5Amount of menstrual flowheavy18135.4Normal29257.1Light387.4

Patterns of dysmenorrhea among the participants {#Sec13}
-----------------------------------------------

Of the total 511 respondents, 354 (69.3%) had dysmenorrhea. For 168 (47.5%) and 144 (40.7%) of the respondents with dysmenorrhea, the pain started 1-2 days before and just after the onset of their menses respectively. Two hundred seventy two (76.8%) experienced dysmenorrhea during every menstrual periods (Table [4](#Tab4){ref-type="table"}).Table 4Patterns of dysmenorrhea among secondary and preparatory school students in Debremarkos town, North West Ethiopia, 2016Patterns of dysmenorrheafrequency (*n* = 354)Percent (%)Beginning/ starting of the pain1-2 days before the onset of menses16847.5just after the onset of menses14440.7a day after the onset of menses339.3two days after the onset of menses41.13 days before the onset of menses51.4Occurrence of the painin every period27276.8one or two periods apart4713.3only when periods are during exam or hard working times359.9Time when the pain relieved after the onset of menses\< 1 day298.21-2 days14240.13-5 days16747.2\> 5 days164.5Total duration of the pain\< 1 day4111.61-2 days11131.43-5 days19354.5\> 5 days92.5

Factors associated with dysmenorrhea {#Sec14}
------------------------------------

On multivariable analysis, increasing age, AOR (CI) =1.38(1.15, 1.65), positive family history of dysmenorrhea, AOR 95% (CI) = 9.79(4.99, 19.20), excessive sugar intake, AOR (CI) =2.94(1.54, 5.61), early menarche (≤12 years), AOR (95% CI) = 4.10(1.21, 13.09), late menarche (≥15 years), AOR (95% CI) = 0.50(0.27, 0.91), being sexually active, AOR (95% CI) = 0.24(0.10, 0.55) and heavy menstrual flow, AOR (95% CI) = 2.91(1.59, 5.35) had statistically significant association with the occurrence of dysmenorrhea(Table [5](#Tab5){ref-type="table"}).Table 5Bivariate and multivariable analysis of factors associated with dysmenorrhea among secondary and preparatory school students in Debremarkos town, North West Ethiopia in 2016VariablesDysmenorrheaCrude OR(95%CI)AOR (95% CI)Yes (%)No (%)Age (years)354(69.3)157(30.71.24(1.07, 1.45)**1.38(1.15,1.65)\*\***Nonacademic duty Not at all55(61.8)34(38.2)1.001.00 Simple245(68.6)112(31.43.33(1.50,7.42)1.63(0.61,4.36) Heavy54(84.4)10(15.6)1.35(0.84,2.19)1.23(0.66,2.28)Family history of dysmenorrhea Yes190(93.6)13(6.4)14.25(7.7,26.41)**9.79(4.99,19.20)\*\*** No120(50.6)117(49.4)1.001.00 I don't know44(62.0)27(38.0)1.59(0.92, 2.73)1.98(0.89, 3.76)Habit of physical activity not at all216(78)61(22)1.001.00 irregularly106(60.6)69(39.4)0.43(0.29,0.66)**0.57(0.34,0.94)\*** regularly32(54.2)27(45.8)0.34(0.19,0.60)**0.39(0.19,0.85)\***Daily coffee intake (cups) 0156(62.9)92(37.1)1.001.00 1-4135(69.6)59(30.4)1.35(0.91, 2.01)1.63(0.99,2.67) ≥563(91.3)6(8.7)6.12(2.58, 14.8)2.13(0.47, 8.36)Sugar intake Excessive145(85.524(14.2)3.88(2.39,6.30)**2.94(1.54,5.61)\*\*** Moderate201(60.9129(39.1)1.001.00 In a restricted amount8(66.7)4(33.3)1.28(0.38,4.35)1.57(0.52,4.73)Age at menarche (years) ≤12109(94.8)6(5.2)10.27(4.3,24.29)**4.10(1.21,13.09)\*** 13-14161(63.1)91(36.1)1.001.00 ≥1583(58.5)59(41.5)0.80(0.52,1.21)**0.50(0.27,0.91)\***History of intercourse Yes21(53.8)18(46.2)0.49(0.25,0.94)**0.24(0.10,0.55)\*\*** No333(70.6)139(29.4)1.001.00Duration of menstrual flow ≤210(55.6)8(44.4)0.64(0.25,1.65)0.48(0.16,1.38) 3-6274(66.2)140(33.8)1.001.00 ≥770(88.6)9(11.4)3.97(1.93,8.19)1.91(0.85,4.27)Amount of menstrual flow Heavy158(87.3)23(12.7)4.72(2.88,7.76)**2.91(1.59,5.35)\*\*** Normal173(59.2)119(40.8)1.001.00 Light23(60.5)15(39.5)1.06(0.53,2.12)0.80(0.33,1.94)**\***= \> *P* \< 0.05; **\*\***= \> *P* \< 0.001

Discussion {#Sec15}
==========

The prevalence of dysmenorrhea in this study was found to be 69.3% with 95% CI of (65.2, 73.4%). This was in line with 66.8% in Debre Berhan University \[[@CR2]\], 71.8% in Mekelle University \[[@CR10]\] and 72% among secondary school adolescents in Dabat and Koladiba, northwest Ethiopia \[[@CR19]\]. It was also comparable with 65.4, 69.8 and 72.7% reported among university students in Egypt \[[@CR5]\], Nigeria \[[@CR17]\] and Turkey \[[@CR20], [@CR21]\] respectively. However, it was higher than 64% among university students in Mexico \[[@CR22]\], 45% among young college Nursing students in India \[[@CR8]\] and 61.27% in Rural South Africa \[[@CR23]\]. This difference may be explained by the sociocultural differences of the study groups in pain perception and threshold as well as the difference in life style. It was also less than that of in university of Gondar and Bahr Dar University, northwest Ethiopia \[[@CR5], [@CR24]\] which reported a prevalence rate of 77.6 and 85.1% respectively. This inconsistency is probably due to the fact that the prevalence of dysmenorrhea increases with age up to the pick age (24 years) where the age in Bahir Dar University ranges 17 to 24 with mean age of 20.4 ± 1.2 years but in this study it was 14-24 and 17.55 ± 1.62 years respectively. Moreover, this difference may be resulted from the absence of universally accepted or standardized method of defining dysmenorrhea or from its subjective measurement. Furthermore, this study revealed a lower prevalence of dysmenorrhea than 73.83% reported among university students in India \[[@CR14]\] which may be because of the sociocultural differences of the study groups in pain perception and threshold, life style and age.

The prevalence of dysmenorrhea, in this study, increased with increasing age, AOR (95% CI) =1.38(1.15, 1.65). This is supported by studies conducted in Isfahan University in Iran \[[@CR25]\], Lebanese \[[@CR26]\] and among Mexican university students \[[@CR22]\] which identified a statistically significant association between age and dysmenorrhea. Similarly, a highly significant difference between the ages of the women with and without dysmenorrhea was reported in Turkey \[[@CR7]\]. However, no significant difference was observed between the mean age of women with and without dysmenorrhea in south India \[[@CR27]\]. The inconsistency might be because of the difference in the age of the study participants. The age in this study was from 14 to 24 year, but it was from 11 to 28 years in south India which include both the age ranges below and above the pick age.

This study identified a statistically significant association between the occurrence of dysmenorrhea and positive family history of dysmenorrhea, AOR (95% CI) 9.79 (4.99, 19.20). This is consistent with the findings of similar studies in Serbia \[[@CR1]\], Turkey \[[@CR10], [@CR20], [@CR21]\], India \[[@CR11]\], Lebanese \[[@CR25]\], Mekelle \[[@CR10]\] and Bahir Dar Universities in Ethiopia \[[@CR24]\]. This is probably related to genetic factors, which needs further studies.

In this study, physical activity was found to have a statistically significant association with the occurrence of dysmenorrhea, AOR (95% CI) = 0.399 (0.19, 0.85), which was consistent with the findings in a systematic review of randomized controlled trials, which confirms as exercise reduces the symptoms associated with dysmenorrhea \[[@CR28]\]. But, no statistically significant association was observed between physical activity and dysmenorrhea in Egypt \[[@CR4]\]. The difference may be because of measurement difference; i.e. in this study physical activity was measured by self-report of the participants' habit of physical activity as not at all, irregularly or regularly, where as in Zagazig University, Egypt participants were asked as if they were athletes, active in physical activity or sedentary.

In this study, a statistically significant association between excessive sugar intake and the presence of dysmenorrhea was observed, AOR (95% CI) =2.94(1.54, 5.61), which was similar with the result of a cross-sectional surveys in Turkey \[[@CR20]\]. This is also supported by statistically significant association between dysmenorrhea and consumption of more than four glasses of tea per day among Debre Berhan University students in Ethiopia \[[@CR12]\]. This is probably because food items reach in sugar may contain the precursors of prostaglandins which are presumed to be the cause of dysmenorrhea. This requires further investigations.

A statistically significant association between age at menarche and dysmenorrhea was identified in this study. This was supported by studies conducted among high school students in Mexico, and university students in Mexico, Serbia, Palestinian and Egypt \[[@CR1], [@CR2], [@CR4], [@CR22]\]. Early menarche was related to an increase in the prevalence of dysmenorrhea, AOR (95% CI) =4.10(1.21, 13.09). Whereas, late menarche was associated with the decrease in the prevalence of dysmenorrhea, AOR (95% CI) =0.50(0.27, 0.91). This is also supported by the thought that dysmenorrhea is caused by the release of inflammatory factors during menstruation \[[@CR29]\] and started after the establishment of ovulatory menstrual cycles \[[@CR30]\].

In this study, a statistically significant association between the presence of dysmenorrhea and heavy menstrual flow was observed, AOR (95% CI) = 2.91(1.59, 5.35), which was consistent with a report among Mexican high school students \[[@CR2]\], Heavy menstrual flow was related to increased prevalence of dysmenorrhea which is also in line with the thought that dysmenorrhea is caused by the release of inflammatory factors during menstruation \[[@CR29]\]. This is further strengthened by a more likelihood of having dysmenorrhea during long menstrual flow periods in Mekelle University \[[@CR10]\].

Limitations of the study {#Sec16}
------------------------

Readers, please note that since most variables in this study were measured by the participants' subjective-report, observation and recall bias may be introduced.

Conclusions {#Sec17}
===========

The prevalence of dysmenorrhea among secondary and preparatory school students in Debremarkos town was high.

Dysmenorrhea was more common with increasing age, among ladies with positive family history of dysmenorrhea, excessive sugar intake habit, early menarche and those having heavy menstrual periods. Whereas, physical activity, late menarche and sexual intercourse were found to be protective factors for the occurrence of dysmenorrhea.
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CI
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:   Odds Ratio
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